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SUBSYSTEM 1ATMQSPHERIC REVIT. FMEA NQ Q6-1E =0616 =2 REV:IDB/22/8:
ASSEMBLY :AIR DUICTS CRIT. FUNC: 2
FsN RI VOT0-613427, 824,558, 081 SRIT. HDwW: 2
P/N RI tMEZTE~0037 VEHICLE 102 1p3 104

F/H VENDOR: EFFECTIVITY: X X X
QUANTITY :1 SET PER VEMICLE FHASL[S): PL 1O XS0 X Do x L5

t

PREPAREL BY:
DEE N. K. DooNa

ITEM: -
QUCT SECTIONS, IMU, RETURN AlR 1o CARYIN

PUNCTION:
ROUTE AIR FROM THE IMU FAN OUTLIT TC THE IMU EEAT EXCHANGER, AND FROM Tur
HEAT EXCHANGER TQ THE INMU MUFFLER.

FAILITR® MODE:
EXTERNAL LEAKAGE {DISLODGED DUCT AS WORST CASE)

|
-

CACSE(5)
PUNCTURE, ABFASION, MATERIAL DEFECT, BROMEN CLAMPS

EFFTECT(5) OM?
{A) SUBSYISTEX (B) INTERFACES (CIMISSION (D) CREW/VERICLE

(A} REDUZED IMU FAN DELTA~P.

(B} Mo EFFECT ON AIR FLOW THROUGH IMU‘'S. ATR FLOWS OUT THROUGH LEAK
PATH, BYPASSING IMU HEAT EXCHANGER. AIR I5 NOT cooLED BEFORE RETURNIN I
TO THE CABIN, S0 CARBIN AIR TIMFERATURE INCREASES.

(C) POSSIBLE EARLY MISSION TERMINATION BASED UPON MAGNITUDE OF LEAE,

(D) No EXFECT. FEARLY MISSTON TIRHENATIQHIHILL FRECLUDE Loss oF
CREW/VEHICLE.

DISPOSITION & RATIONALE:
(A)DESISHN (B)TEST (C) INSPECTION (D) PAILIRE EISTCRY {EB)OPERATIONAL USE

(A) DESIGN
DUCT 5YSTEM IS COMPRISED OF RIGID AND FLEXIBLE DUCT SECTIONS.

RIGID DUSTING I3 FABRICATED OUT oOF ALUMINUM TUBING WITH ©0.035 OR 0,049
INCH THICK WALLS AND EPOXY/ARAMID MATERIAL. SEQTIONS ARE FASTENED
TOGITHER WITH CLAMPS AROUND END FLANGES AND MARD MOUNTED TO SETRUCTURE EY
A BRACKET/BAND CLAMP ASSEMBLY. DUCT BRANCHES LZADING TO IMU BOXES ARE
WELDED INTS THE MAIN BRANCH CUCT SECTION.
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FLEXIBLE DUCTS OF SILICONTE/FIBERCLASS FAMEIC OVER STEEL NELICAL SPRING
WIRE ARE USZD AT THE MUFFLER/IMU INTERFAZE, AT THE IMU/ALUMINUM DUST
INTERFACE, ANC BETWEEN THE IMD FAN PACKARE AND THE ALIUMINUM OUCTS. arL
AIR ENTERING THE RETVRN DUCT SYSTEM 1§ THRCOUGH THE IMU MUFFLIR FILTERS.
DOCTS ARE PROTECTED FROX DAMAGE DY CLOSEDUT PANELS.

(B] TEST
QUALIFICATION TESTING - SIMILAR SILICONE/FIBEWGIASS FLEX DUCTS WERE SHOW
BY TEST TO WITHSTAND TEMFERATURES FROM -6 P TO 600 F WITHOUT FROBLENS,
NON=NUTRIENT TG FUNGUS DEMONSTRATED Y TEST. SALTRITY TOLERANCE
DEMONSTRATED BY TEST OF IDENTICAL MATERIAL FEPOSED TO A 203 SALT SoOLU=Teok
AT #5 F AND 83% RELATIVE HUMIDITY FOR 50 HGI'RS WITM NO EFFECT. BURST
PRESSURE DEMONSTRATED BY TEST TO 32X GREXTER THAN 00 PSIG. TRANSTENT
AND RANDOM VIBRATIONS WERE CRRTIFIED BY TESTS &F TET S$IMILAR DUSTS ANa
CRASH LOADS BY ANALYSIS. ODUCTING IS STRESS ARKD FATIGUE CERTIFIZD BY
ANALYSIS.

ACCEFTANCE TESTING ~ PROUT FRESEIGE TESTET AT 1.30 P3IG. LIAK TESTED AT
9.3 PSIG, MAX LEMKAGE 0.04 SCFML

IN=VEHICLE TESTINC = IMU FAF TEITA-F I3 SCUITTORED SONTINUOUSLY W;EH ot 4
ARE POWERED UP.

SMRSD - IMU FAN DELYA~P IS5 WONITCRED THIINTTNULDUELY WHEN IMU'S ARE POWERET
UP DURING EACH TURNARGUND AND SFETTS AS AN INDICATIDK OF EXTERNAL
LEAFAGE. .

(€] IKSPECTICH

RECEIVING INSPECTION
MATEFIAL AND PROCESE CERTIFICATINN AXE VIEITFTED OY IMNSFECTION.

CONTANINATION CONTROL
CONTAMINATION CONTROL AND CORRUSION PROTEGTIDON PER MAOEOE=301 ARE
VERIFIED BY INSPECTION. -

ASSEMBLY/INSTALIATION .

MANUFACTURING, INSTALLATION AND ASSENELY TRERATIONS ARE VERIFIED BY
INSPECTION. STANDARD DETAIL, IIIMENSIONTRG AND TOLERANCING ARE VERIFIED
BY INSPECTION. INSPECTION VERIFIES TTAING FAERTOLATION PER MAOQLOZ-306.

CRITICAL PROCESEES
WELDINGC PER HAQIEIT-&G! 18 VERITIZD EX INSEECITION. -

RONDESTRUCTIVE EVALUATION :
PENETRANT INSPECTICN IS5 VERIFIED BY INSPECTIDON.

TESTTHG
THE ATP, WHICH INCIIDES LEAK AND PROOF TESTING, EXAMINATION FTQR WORKMAN-
SHIP, FINISH AND DIMENSIONAL FEATURES 1% VERIFIED BY INSEPECTION,

HANDLINC /PACKAGING
PARTS FROTECTION AND HANDLING REQUIREMENTS ARE VERIFIED BY INSPECTION.
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(D) FAILORE TISTORY
THERE IS NO FATILURE HISTORY OF THE RIGID DUCT. THKE FLEXIELE CUCTS HAVT

DEVELOFED MINOR LEAXS THAT HAVE BFEN CAUSED BY ABRASION AND MINCTURE GUE
IO INTERFERING WITH THE SURROUNDING STRUCTURE, NONE OF THE LEAKAGE To
DATE HAS RESULTED IN SIGNIFICANT AIR FLOW REDUCTION TO CAUSE OVERMEATING
AND SUBSEQUENT FAILURE OF AVIONICS EQUIFMENT. A REDESIGN 18 IN BROCRESS
WHICH WILL REPLACL THE STEEL SPRING IN THE DUCT WITH A NYLON SPRING AND
THE FIBERGLASS SILICON SHEATH WITH ARAMID/SILICSON FASRIC. CAR AD3187T=-010,
DATED 7/15/87. WAS OPENED AGAINST ODUCTS REMOVED DURING COMPLETE
INSPECTION OF V=103 DUCTS. IT REMAINS GPEN FPENDING REDESTGN.

{2) OFERATIGNAL UEE
TS .

"W
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